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Research on Extraction and Emission Laws of Gas for

Pressure-Relief in Protecting Coal Seams
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Abstract: With the increase of exploiting depth of coal mines in China, the number of coal
mines and coal seams with outburst hazard keeps increasing. Using pressure-relief effects of
the protected seams to extract forcibly pressure-relief gas, coal seams with high methane and
outburst hazard can be safely changed to the ones with low methane and no outburst hazard.
As aresult, the safe and high efficient exploitation of gas and coal can be realized. T he system
ic predicting method of methane emission in working face is introduced based on the principle of
telling apart it” s sources. The development and engineering application of the technology for
exploiting the protecting seams and the technology for forcibly extracting the pressurerelief
gas are also introduced. According to the practical datain Panji No. 1 mine and Xieji No. 1 mine
of Huainan city, the comparison of the predicting results of gas emission with the practical ones
in protecting working faces indicate the extracting rate of pressure-relief methane is much grea
ter than the natural emission rate in protected coal seams because of the pressure-relief effect of
protecting seams. T his leads to that the predicted amount of methane emission is less than the
practical one in protected seams.
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1 Table 1 Relations between remnant gas content
’ of coal seams and volatile
/ 6~ 8 8~ 12 12~ 18 18~ 26 26~ 35 35~ 42 42~ 50
’ 4 %
( 2), / 9~6 6~4 4~3 3~2 2 2 2
( m3 . - ])
(M/m) 1.
2
Table 2 Ratio coefficient of gas emission of exploitation by layers
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Table 3 Summary of pressure-relief gas extraction methods and exploitation of protecting seams

1
2)
3)
4)
5)
6)
)
2)
C13 4. 4 MPa,
3 3
13. 0 m’/t,
0.011 m°/(MPa’ * d).
3.1 2352(1) , ,
2352(1)
( )
Bl1 ,
1640 m, 190 m, - 600~ - 650 m , (1)
, 1.5~ 2.4 m, 2.0 m, ,2352(1)
6~ 13°, 9. BI1 4~ 7.5
m’/t, , 4 i 4 ,
, . C13 , 18. 7m’/t,
B11 0m 35. 5.0m’/t, 27%:
C13 2121(3)  2322(3) , 13.7 m’/t, 73%.
1 680 m( ), 160
m, - 530~ - 580 m , 5 , 1700t/d
5.57~.6.25 m, 6.0 m, 6~ 13, 9. 22.1 m’/ min.
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)

2352(1)
1100~ 1300 m"/min,
10 m*/ min;
5.0 m’/ min;

8.2~ 25.2 m’/min,

3 .
m’/ min,

6~ 14 m3/min,

0.9~ 12. 8

16.0 m’/ min;

17. 1~ 39.5 m’/ min, 31. 0 m’/ min.
1400~ 2 000 t/d, 1700 t/d;
26.3 m’/t;
0.5% ~ 1. 1%, 0.8%~ 0.9%.
2121(3) 60% ,

4.56~ 12.47 m’/min,

9.0 m'/ min;

13.1m’/ min, 9.0 ms/min;

6. 0~

13. 1~ 24.7 m’/ min,
3772~ 6335 t/d,
3.7~ 7.6 m’/t,
1 700 m’/ min,
0.7%, 0.5%.
2352(1)

18.0 m3/min;
5 100 t/ d;
5.0 m'/t;
0. 3% ~

B ?

7.6 m’/t.

8.9 m’/ min,

30%

60%,
75% . ,

2

4 2352(1)
Table 4 Prediction results of relative gas emission in the influendng regions of the 2352( 1) lower protecting working face
/ / / Xo— X/ / /
m m (m3e 1) (m3 <t 1) % (m3et-1)
C132 0.9 77 38.5 13.0 10. 4 28 1.3
C13 6.0 70 35 13.0 10. 4 30 9.4
C12 0.8 66 33 13.0 10. 4 32 1.3
Bl1-2 0.4 2 1 5.5 4.4 90 0.8
B11 2 0 0 5.5 4.4 100 5.0
Bl1-2 0.5 0.8 5.5 4.4 80 0.9
18.7
k1= 1.2, ko= 1. 05, k3= 0.9.
5 2352(1)
Table 5 Prediction results of absolute gas emission under different output in the 2352(1) lower protecting working face
/(te d-1) 1 000 1 500 1700 2 000 2 500
/(m3 * min~ 1) 13.0 19.5 22.1 26.0 32.5
3.2 51115C15 , ,
51115C15
51 . C15
, 650 m, 180 m,
- 635~ - 702 m , 1.0~ 1.5
m, 1.1m, 19~ 22, 2F. CI5 , (1)
15.6 m'/t, , 51115C15
, , C13
51115C13 R 6 . 6 s
650 m, 198 m, ~ 666.6~ — 718 m 52.8 m’/t,
, 5.8~ 8.7 m, 6.5 m, 14.8 m’/t, 30%,
21°. C13 4. 5 38.0m’/ t, 70% .
MPa, 16.2 m’/ 1.



7 , 900 t/d
, 33.0 m’/ min. ,
6 5111C15
Table 6 Prediction results of relative gas emission in the influencing regions of the 51115C15 upper protecting working face
/ / / Xo— X/ / /
m m (m3e t-1) (m3e t-1) % (m3e t-1)
C15 1.1 15.6 12.5 100 14.8
Cl4 0.6 15.6 12.5 80 5.4
C13 6.5 19 16.2 13.0 40 30. 6
C12 0.53 27 16.2 13.0 30 1.9
52.7
s k= 1.2, ko= 1.1, k= 0.9.
7 5111Cl15
Table 7 Prediction results of absolute gas emission under diff erent output in the 51115Cl15 upper protecting working face
/
/ . d—l
(t ) (e min ) /(m3*+ min-1) /% /(m3* min- 1) /%
700 25.7 7.7 30 18.0 70
800 29.3 8.8 30 20. 5 70
900 33.0 9.9 30 23.1 70
1000 36.7 11.0 30 25.7 70
51115C15
700~ 1 434 m’/ min, 200 40%
~ 932 m*/ min, 600 m’/ min; , ,
240~ 1 120 m’/min, 570 m’/ min; 68%,
50 m’/ min, 40 86%. \
m’/ min( 10. 5 )
m’/min 12. 0 s
3 .
m~/ min
17. 5 m’/min), 10. 0 4
m3/min( 5.5 m’/min
4.5 m’/min). C15
8.2 m’/min,
16. 4%, C13 s
41.8 m*/min, 83. : ;
6% . 900 t/d,
78.0 m'/t. .
R C13 5
11.2 m’/t, 68% .
51115C15 ,
17.0 m*/ min, 25.2 ) ( )
3
m/t. )

, 80%
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